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CZECHOBLOVAKIA 


HIGHER PRODUCTION OF BS-350 SCANNING ELECTRON MICROSCOPE URGED 
Prague ZEMEDELSKE NOVINY in Czech 25 Oct 80 p 3 
[Article by Jan Subert: “A Television Transmission Prom the Realm of the Molecules") 


[Text] The shock which occurred in the world of science in 1677 has not ended--and 
it te no wonder. The audacity with which the Dutchman Antonius van Leeuwenhoek 
announced that he had constructed an instrument which overturned the declaration of 
the Royal Society of S.iences in London that the smallest living animal was the flea, 
was very revealing. But when Leeuwenhoek, the first man in the world .. see protozoa 
and bacteria, convinced renowned scientists and “anointed heads" with his unprece- 
dented miracle, his “telescope in reverse” had won conclusively, for centuries. The 
journey in search of the secrets of the invisible world which the Dutch optical 
microscope launched, and which today culminates in the Czechoslovak scanning instru- 
ment, had begun. 


But let us remain in history, where the paths of science in search of knowledge 
sometimes forked or encountered deadends. The first important obstacle to successful 
penetration into the depths of the microscopic worid was put down by modern physics. 
This happened at the turn of the 19th and 20th centuries, and the new finding was a 
shock for the microscope from which it was never able to recover. The judgment, 
against which even the very best glass lens was powerless, was: “The object of 
observation may not be emaller than one-half the length of a light wave. Light takes 
no account whatever of particles smaller than 0.0003 millimeters!" 


What then’? Radiation with a wavelength shorter than that of visible light could be 
a temporary solution, but scientists prudently reached for the smallest thing avail- 
able, the electron. And when in 1931 the first electron microscope was built, the 
journey to the interior of matter--and this time into the realm of molecules--could 
continue. In all cases, indeed, it was necessary to observe an important condition: 
the specimen to be studied under the electron sicroscope must be processed into the 
form of an extremely thin slab or thick flake of thousandths of a millimeter, other- 
vise the electrons could not pass through it. 


The transmission-type electron microscopes achieved fantastic magnifications, on the 
order of hundreds of thousands or a gillion. But they also brought with them pro- 
blems regarding the sharpness of the image and the inconvenience of looking only at 
flat samples. Accordingly the scientists’ ideal became an instrument which could 
eliminate these difficulties by means of reflective illumination, and would also 











make possible direct observation of the surfaces of solid preparations opaque to 
electrons, which could be prepared with the same ease a8 specimens for the optical 
microscope, But was it possible to build such an apparatus? 


An affirmative anewer ie given by the so-called “scanning electron microscope,’ 

one of the true miracies of modern science and technology. It does not work on the 
basis of some new and revolutionary phenomenon, but the cleverness with which ict 
uses the well-known “line principle” of producing a television image is nonetheless 
admirabie. 


Thie time the narrow electron beam neither passes through the specimen nor ie 
directed at one location, but travels across the surface of the object to be 
studied from one side to the other. Its speed and position are closely matched by 
another electron beam which is emitted at the same time against the screo.. The 
interaction of the electrons with the surface of the specimen causes these particles 
to be reflected, but so-called “secondary electrons,” photons and other particles, 
are also produced, and after amplification they affect the brightness of the beam at 
the viewing screen, where a suitable magnified image of the item being studied is 
produced. 


The technical mastery of this process, which makes it possible to use specimens 
measured in centimeters and to study parts of them magnified as much as a million 
times via extremely sharp pictures directly on the screen, is certainly itmamensely 
difficult. For example, after the specimen is placed in the microscope, it is 
frorven and examined in a complete vacuum. For comparison, while the pressure of the 
air which surrounds us at home, on the street or in nature is able to raise a 
mercury column about 75 centimeters, in this artificially created vacuum it would 
reach a hetgnt of 0.00001 millimeters. Thus three of the gost modern disciplines, 
ultrahiah vacuum technology, cryogenice and microelectronics, come together in a 
Single instrument. 


Thus far only six countries have ventured to produce scanning electron sicroscopes: 

The Seviet Union, the United States, Japan, the UK, the Netherlands and Czechoslovakia. 
\n¢d it is even more gratifying that our Czechoslovak instrument is at the absolute 
summit worldwide in certain of its characteristics. Its capabilities include, for 
example, that of effecting a direct television transmission from the microscope world 


and recording it on a video tape recorder. Moreover, it is possible to observe the 
specimen stereoscopically or to connect a unit for X-ray aicroscopy and a computer, 
thus creating an analytic instrument which instantly spews out the precise elementary 
composition of the specimen in percentages. 


The Czechoslovak scanning electron microscope, which is designated the 55-350, was 
built bv the Brno Institute of Instrument Engineering, CSAV, by a team of experts 
led by the institute head, Corresponding Member of CSAV Armin Delong. The first 
prototype vas produced in 1976, and to date a mere 6 of the devices have seen the 
light of day in Tesla in Brno, which is in charge of production. In spite of 
immense interest at home, in CEMA countries and in capitalist countries, where 
180,000 dollars has been offered for it, it has thus far been impossible to gear up 
for more extensive production. Why? 


The ma.n problem, according to leading workers in Tesla Brno, is the low labor pro- 
ductivity tn one-off production, which is not cost-effective for the enterprise. 

















But neither would “series” production yield more than a few dozen units a year. Lt 
makes no senee to criticize the manufacturer, Corresponding Member A. Delong reminds 
mm. According to him, Tesla its doing everything possible to accommodate the de- 
felopere of the microscope, but it cannot free itself of the criteria which restrain 


| 
be 


The same view is held by CSAV Vice Chairman Academician 8. Kvasil: ‘At present we 

are in a situation where the economic evaluation of enterprises does not support 

the production of demanding, sophisticated inetrumentse. Labor productivity In 

these cases isa judged by the same criteria as for the production of punches. This 
ipproach must be altered quickly.” 

Information whtch we have recently acquired indi: ates, however , that things will only 
egin ' look better for our scanning electron microscope in more extensive production. 
Mite should be achteved by means of a so-called "free acientift: production assocta- 
tion, a firm linkage between the Inetitute of Instrument Engineering and Tesla 

Brno, for whose creation the new federal Mintetry of the Electronics Industry also 


if great sympathy 


ircding to the assurances of Corresponding Member A. Delong, our BS-350 microscope, 

vhich ts undergoing constant improvement, will be at the world state-olt-the-art 

vel for at least 10 years. Accordingly, even allowing for delays, nothing has 
yet been lost. In the tnterests of our economy, however, {t {8 necessary to create 
the conditions which would make possible the entry of the sought-after, sophisticated 
results of our science into world markets and at the same time would also make 
possible thetr utilization at home. The prices of sophisticated instruments are 
ncreasing rapidly year after vear, and ovr science cannot do without them if tt is 

ntinue moving forward. 


Photo caption The “handsome” 
'S=350, which te one of the best 
inatrument engineering products 


we have ever produced, is at ttl 
seolute world summit in some 
naranmetere. In addition to dtrect 
television tranemisaton, it makes 


\t possible to examine a specimen 
stereos p! al ¥. and by 
onnecting other apparatus, to 
onvert it into an analytical 
instrument which instantly spews 

t the precise percentage elemen- 
tary compost*tion of the specimen. 
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POLAND 


LONG-RANGE COMPUTER APPLICATION, PRODUCTION DESCRIBED 
Wareaw INFORMATYKA in Polish No 9, Sep 80 pp 25-28 
(Article: "About Information Science") 


[Text) In Poland information science is an area of growing uncertainty. Although 
ite presence no longer evokes reservations, its achievements are not dazzling. lt 
also turns out that in Poland it frequently is much cheaper to use human labor than 
to use computers. How, in such a situation, can primitive labor, which exploits 
man physically, be replaced by modern but very costly computerized information 
operations? 


If decisions to develop information science that is based on the use of increas- 
ingly expensive domestic hardware depend exclusively on strict cost effectiveness 
analysis, then in very many cases the services of computer specialists should have 
been abandoned. But it is known that such a conclusion is absurd. Many computer- 
ized operations can no longer be performed by traditional methods. Information 
science has brought ebout fundamental qualitative changes in work methods, and in 
some work areas it simply cannot be replaced. 


Despite development conditions that are not the best, mainly the result of insuf- 
ficient modern hardware, Polish computer specialists have achieved much. Computers 
improve management efficiency of most decision links of the national economy; they 
aid the production control processes in many industrial enterprises, and they in- 
crease the effectiveness of scientific, research and development work. The service 
network of the computer centers of the Information Science Association [721] is 
operating with increasing effectiveness. The gamut of domestically produced compu- 
ter equipment now includes modern periphera! devices and minicomputers. All in all 
we now have a potential portending favorable conditions for intensive development 
of information science. 


The need to decrease investment significantly, however, has made it necessary to 
limit the domestic production and import of computer hardware. Information science 
is at a critical point because presently planned supplies are not even sufficient 
to replace worn out hardware. This is a very dangerous tren'. Of course, the 
concern here is not about the specific interests of the over .0,000-strong commun- 
ity of information science people; the concern here is about a fundamental matter-- 
about maintaining Poland in the dynamic stream of modern civilization, about main- 
taining its status as a member of the community of economically developed countries. 
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Not long ago Prof Wladyslaw M. Tureki wrote (INFORMATYKA, No 1-3/80) that informa- 
tien eclence methods are a bridge leading to a new eatage of development for socie- 
ties, into a civilization based on information. A country that does not build such 
a bridge will play a menial role in the future vis a vie important customers, 

There ia no other alternative. With such a rapid development of soclety (demo- 
graphic, eclentific and so forth), we must utiiize the resources of modern informa- 
tion science techniques. 


The concern pervading the Polish information science community was one of the 
motives for calling a plenary meeting on 22 May 1980 of the Chief Technical Organi- 
zation (NOT) Scientific-Technological Committee on Information Science. Opening 
the discussion were Dr Janusz OGwiazda, director of the Secretariat of the Committee 
on Information Science, who delivered the main paper, and Graduate Engineer 
‘deislaw Bogdanowicz, director of the Foreign Trade Information Science Center. 


these papers and the discussions that followed accented the basis factors hamper- 
ing the further development of information science. The conclusions will be pre- 
sented in the form of a document which will include an evaluation of the situation 
and postulates that the community is addressing to the central authorities. This 
article is not a formal report of the meeting. Its purpose is to broach the 
subjects of basic significance for the development of information science in Poland 
that were discussed at that meeting. 


Hardware 

Naturally the quantity and quality of computer hardware will decide first of all 
the results of information science applications. In an extreme situation, the 
state of things can be such that it would be analogous to "Napoleon's" Lack of 


action. 


Table 2. Computer production in Poland for the 1971-1980 period 
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Table 3. Minicompucer production in Poland for the 1972-1980 period 
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The number of computers used in Polish computer centers during the 1965-1985 period 
is shown in Table 1, which was obtained (as was Tables 2 and 3) from the Foreign 
Trade Information Science Center. It shows the successive retirement of computers 
after 10 years of operation and an estimate of the planned number of computers to 
be produced annually in the next 5-year period for domestic use (50 machines, 15 
more than in the current year).* 


Table 1 clearly shows the downtrend. There will be fewer «uc fewer computers. Al- 
though the new machines to be introduced will have increas.ngly greater computing 
power and their configurations will be more extensive, the quantitative decrease in 
the next several years, resulting from the necessity to retire many computers, will 
in effect--as indicated in the discussion--decrease total computing power. Because 
computer imports over the last several years has been at a minimum, domestic produc- 
tion will determine the extent of supplies. Teble 2 shows the number of Polish 
computers produced during the last decade. 


This year's supply of 35 computers will satisfy a little over one-third of the 
ministries’ orders. In the future this disproportion will surely increase since 
using computerized information methods is simply a necessity defined by principles 
of the economy. Hindering computerization, especially 4‘. .he realm of managerent, 











*In light of the increasingly rapid depreciation of computcr hardware, especially 
the rcastic price cuts, the assumed 10-year amortization period for computer hard- 
ware is now somewhat too long a period from the economic point of view. 











can greatly hamper the realization of our economy's main task, namely, to increase 
efficiency. 


Minicomputer production is expanding more dynamically in Poland. The types and 
number produced during the 1972-1980 period are shown in Table 3. It has been 
estimated that the disproportions now occurring with medium-size computers are not 
occurring with minicomputers. However, over the next several yeavs it is expected 
that the demand for minicomputers and microcomputers will increase sharply. Their 
export complicates the situation. Some models are not now available for domestic 
customers and will not be over the next several years. 


fhe intensive export of peripheral equipment also hampers domestic supplies. This 
popular equipment frequcatly is not available in Poland. As a result it is getting 
increasingly difficult to properly complement computers, especially to expand con- 
figurations. Of course, such management of peripheral equipment negatively affects 
current results and further expansion of many applications. 


The domestic industry has also mastered the production of some data transmission 
equipment, such as the 1200-2400 baud modems, interactive and betch terminal 
equipment and the EC 8371-01 teleprocessing processor. Nouetheless, work on the 
basic computer network remains far from finished. The expansion and modernization 
of many computerized information services are a compiicating factor. 


increasing the percentage utilization of our computers was the problem most fre- 
quentiy touched upon during the discussion. Presently the average operating period 
for our computers is 46 percent of calendar time, or 11 hours per day. The main 
reason, in addition to the lack of precise coordination of computer utilization, 

is the relatively great unreliability of new domestic hardware, especialy during 
the initial months of operation (INFORMATYKA, No 4/80). It appears--as mentioned 
with concern during the discussion--that the average time between malfunctions is 
less than the operating time of a standard program in a given computer center. 


The ever increasing shortage of paper, which is needed to feed data into and ob- 
tain data from a computer, significantly limits the efficiency of computer opera- 
tions. Current supplies of paper are often 30-50 percent less than the minimum 
needs of the computer centers! 


Along with the shortage of hardware and operating materials, tnere is another, no 
less important problem: the high cost of domestically produced computers. For 
example, depending on .ts configuration, the R-32 costs 40-85 million currency 
zlotys, despite the recent reduction in the prices of the central processing unit. 
A similar class foreign computer costs much, much less, especially for used models 
that are being offered in increasing munmbers, even if the least advantageous for- 
eign exchange rate is taken into account. 


The high price of hardware, which greatly increases the cost of utilizing computers 
in Poland, is above all--as stated by the representative of the MERA! ..sociation 

of Measuring and Automated Equipment Iindustry--the result of the te anology presently 
in use in Polish industry. To significantly reduce computer costs 1f is necessary 

to use large-scale integration components which are not yet availabie in Poland. In 
addition, the average customer's computer equipment is to a great «tent obeolete, 
and planned investment outlays can at most be sufficient only ‘> >» existing 
technical potential. 











The producer is aware of his products high cost and unreliability. He also is 
aware of the poor service he provides. However, under present circumstances, it 
{e difficult for him to find effective means to improve the situation. 


The question then arises: in general is it worthwhile to produce noncompetitive 
medium-size computers in Polard or would it be better to limit ourselves to narrow 
specialization in the realm of selected external equipment, minicomputers and micro- 
computers? The eventual change in our industry's production structure, however, 
must occur simultaneously with a change in the proportions of computer equipment 
production, export and imporc. 


Cadree 


total employment in information science is estimated to be 57,000, of which 30 per- 
cent are college trained. The level of knowledge and know-how these people have is 
a fundamental (in addition to the amount and quality of hardware) determin- 
ing the expar on v. information science applications. 


In accordance .@ postulates, during the next 5 years employment will increase 
by about 10,000 pecp.e (about 2,000 per year). It should be noted here that every 
year about 450 college graduates are information science major. In addition, the 
technical schools train specialists in reiated fields, for example, as telecommuni- 
cations and teleprocessing specialists. In addition to the trade schools, hardware 
producers and some institutions 7nd associations conduct training in the field of 
information science on a continuous or sporadic basis. There should be ro doubt 
that the training of new cadres is very important and must keep up with rising 
demand. 


Currently the most important task is to prepare specialists on a long-term basis 
and not at the level that was current many years ago. This is linked, as it ap- 
pears, with the reasonable postulate stated by representatives of education that 
the most rodern, foreign computer equipment should be placed at the disposa) of 
the higher schools. 


An accurate determination of the structure of future demand for higher educational 
graduates is an important problem associated with cadre training. Why, for exam- 
ple, increase training of computer designers when, as a result of using integrated 
circuits of increasing scale of integration, the process of designing computer 
hardware is becoming simplified? In addition, as 1 already wentioned, the future 
of this breich of production is not very optimistic. The realization of detailed 
accounting of pres at needs is essential. 


Applications 


The primary stimulus for information science applications is determined by society's 
increasing need in this area. Increasing the infrastructure of information science 
and the number of cadres should be the result of society's awakening needs; it should 
not be forced by administrative decisions. The further development and extent of 
applications of intormation science in Poland in the present situation results more 
often from existing investment possibilities than from authentic needs. It also is 
difficult to expect good results from information science applications because the 
planned computerization of industrial technology or organizational structures pre- 
cedes information science applications. 














Nonetheless, the achievements to date should not be dismiased out of hand. Sub- 
syete@e incorpo ated in government syatema (5/15, CENPLAN, PUSEL) are already in 
operation, The first Ministerial Ganagement systeme (for exampie, in the Ministry 
of Mach ne Engineering Industry) as well ae many composite element systems and in- 
teresting partial soiutions have been implemented. Materials management, employ- 
ment and payroll and accounting eysteme are used extensively. The number aud popu- 
larity of very effective programe for ecientific and engineering calculations are 
ine reasing., 





In the last 5 yearte the applicatione etructure has changed quite markedly. In ac- 
cordance with curfent wotid trends, for example, the share of computerize’ informa- 
tion @ethods used to control technological processes increased from 12.5 .o 1/7 
petcent 


however, the share of applications in the area of services directiy affecting social 
weds (tourtem, transportation, trade, postal services, savings banks and #o forth) 
ppeare to be too emall compared to those in the economically developed countries. 

Poland information eclence to date has been applied almost exclusively to meet 
the external demande of enterprises and inetitutions. 


8 the discussion it was stated that one of the most neglected areas of application 
ie the settlement of finencial accownte, which is a requisite for the proper func- 
tioning of the entire national economy. 


Une of the observed trends in the worid ie the continuous decrease in the cost of 
computerized information services. in consideration of this, Zi published a new 
price List for ite services (INPORMATYRA, No 4/80), lowering existing prices an 
werage of 15 percent. Unfortunately, the high coset of hardware makes it very 
difficult for other comp.terized information centers to follow suit. 


euTGcination 


‘he final item, a matter of fundamental significance, in the list of Poland's in- 


formation science probleme that were touched upon in the discussion is the lack of 
efficient coordination of ite development. lIepuleiveness dominates; it outranke 
piane and guidelines ‘"e gets the i@pression that no one accepts responsibility 


© som areas of “aputerized information. Therefore a new organizational setruc- 
ture @uet be implemented on 4 national ecale which would protect information science 
from rigie centraliem as well as from decentralized confusion. Timid proposals were 
presented in thie area during the committee Seeting. 


| proposed that the hierarchical seyetem of coordination contain only two Levels: 
entra. and regional. Central coordination would be carried out by the Committee 
m Information Science (KI), which was formed in May 1975 by the Council of Minis- 
tere, with the Secretariat performing the executive function. The ZI would be 
responsible for regional coordination, with the local ZETO Electronic Computer 
institute (which is most acquainted with the real needs of its region) aseuming the 
role of executory echelon. However, regional coordination should be assumed by an 
independent institution, one that is not part of interested institutions. 


The committee, however disposed toward the function of central coordination, in 
practice to date has performed as an advisor, having no executory powers. Let us 





hope that the recent organisational changes in ite structure (INFPORMATYMA, 
No /~8/860) w.1ll create a central coordinator by means of @ more realistic process. 


Ae soon a8 possible the committee should publish detailed listings of legal acte, 
technical standards, and methods of deelgning systems and software, a6 well ae 
standardize professional terminology and operating and programdesign document ation 
for aveteme, and catalogs, ae well as classification methods used in information 
acience. 


In collaboration with the MERA aseoctation, the committee should, among other 

things, promote the standardization of hardware, the development of effective ways 
of transferring application software from ODRA computers to Uniform System computers, 
the designation of methods for creating hierarchical systems based on domestic hard- 
ware, and the simplication for the user of the selection of effective hardware con- 
figurat tone 


The committee muet aleo help to resolve the increasingly difficult problem of tech- 
nical service. The producer himeelf is unable to do this because--as already 
explained=--the responsible enterprise's value index of output per employee per- 
forming service is much less advantageous than for basic production activity. When 
it is necessary to reduce employment, service personne] are the first to go. In 0 
case, however, should the user organize service internally because from the ali- 
eocia lewpoint such action is an enormous waste. On the other hand, it would be 





sensi! 'e to create a central service network in the form of a separate enterprise. 
An important and urgent task for the immediate years ahead is to create an inde- 
penden’ gro.p of experts (perhaps a two-level organization) that would objectively 
evalu the preparedness of institutions to implement computerization or the ef- 
fectiveness of using currently possessed hardware. This would justify decisions 


regarding the distribution of new hardware. in practice to date there has been « 
lack of essential objectiviem concerning this type of judgment; the special 
interests of interested parties have always been in the forefront. When distribu- 
tine hardware, specific preferences for the gost important applications should of 
course be taken into consideration. 


Thus the postulate now is: good management and coordination, careful economic 
analyeisa before investment decisions are sade, a rigorous computer operating mode, 
avoidance of make-believe octione (designated mainly for statistics), and treat ing 


4 computer ae an instrument and not as 4 trump card to upgrade one's own prestige. 
In other words, information ectence should be treated as proof and not as 4 
proposition. 


Knowledge of the civiliging role that activities in information ecience play can be 
of help to people in that field in their battle with today’s difficulties. As 
shown best by the discussion during the meeting, which is the basis of the above 





reflections, everyone realizes ite significance. Most of the problems listed here, 
which for unceretandable reasons are very general in nature, do not probe the en- 
tire laby inth of real relat unehipe and interdependencies. in future issues of 
INPORMATYEA we will attempt to fill out the piccure outlined here. 

11899 


CS0; OU< 











' ne i Awe 


| Text) 
industry 


The 
int 








LNOUBTAY MINISTER Diestcesbes PAST, 
Suciiafest ALVISTA De Cultle 


jarticie by Gheorghe Caranfil, ainteter of the chemical tadustry) 


Basic Orientations, Priority Goals in the Development of the Chemical 
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printing, and the motion pictures. 
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(6 @8 OVefWhelOing degfee, this involves the qualitative aspects of activities, the 
Cfraneformation of quaftity iste 4 Hew quality, whieh a8 «itolae Ceausescu ae 
pointed out, constitutes the primordial foundation of the somanian industry's 
future, the future of the entire national econony. 


Lt i6 weil anoewn that one of the important criteria for assessing 4 level of 
econuuic development is the volume of physical production. Significant growth hae 
been obtained fo. the basic products of the chemical industry as compared to 1965. 
in i900 for inetasvee, the growth will be 4.6*fold for 190 percent sulfuric acid, 
14.5=fold for 100 percent chemical fertilizers, o.2=fold for chemical fivers ane 
filaments, |0=told for UO percent plastic uatetials ana synthetic resins, ii=foled 
for synthetic rubber, 2.¥9-foid for tires, 5.5-fold for pharmaceuticals, /.8=told for 
detergents, <.6*fole tor dyes and ofganic pigments, S=fold for iacquerse and paints, 
ana S=told for cosmetics. 


ine continued diversification and growth in the production of the chemical industry 
dufing the last decace and one-half has incteased the exportation of prucucts, which 
by 1979 had increased by core than 22 tines over that of 1965. 


Profit increases will be derived both frou a higher production of goods, and froo a 
considerable reduction in costs per 1000 lei of goods production. it is 
iilustrative that the economic profit forecast for 1950 alone, is 1.6 times higher 
than the entire value of the goods production achieved in 1960. 


in international economic cooperation activities, efforts have deen directed Coward 
the production of raw aaterials and chemical products that are in short supply, 
assuting long range delivery especially for gicups of low tonnage and highly 
processec products. 


New Modernization Concepts -- Achievements, Qualitative Changes 


Together with the high rate of physical production, it has been possible to also 
achieve a significant increase in the exploitation of the country’s raw muterials 
anc natural resources. The processing of crude of. into petrochemical products has 
been expanded so @8 to ateure @ High economic efficiency for its exploitation; 
whereas 4 decade ago these products represented «.5 percent of the processed cruce 
OL1l, this year they will represent iv.d2 percent, and are expectec to amount to about 
i? percent in 1965 as a result the pyrolysis of ethane, propane, butane, gasoline, 
ana «serosene, primariiy for the production of polymers, synthetic rubbers, synthetic 
fiders and tisapents, ane $0 ON. 


Low density polyethylene has been used for various types of High strength ane high 
elasticity tilas used for coverings, printing, cabies, injection procucts, anu so 
on. ltigh density polyethylene has oceen obtained from the polymerization of ethylene 
in suspension. 


Another direction of developoent in this sector has been the production of synthetic 
rubbers. iwo installations tor the fabrication of polyisoprene rubber were placed 
in operation during the current tive-year plan, one of wi ch produces rubber through 
stereospecific polymerization of isoprene, 4 process based on soGanian research. 
The cange of synthetic rubbers is being expanded with new types such a8 butadiene 
styrene rubber, polydDutadiene rubber, ethyiene pro viene rubber, and synthetic 








latexes based ©) Butadiene. lodern instaliations have also been recentiy built tor 
separating dbul@ Lene frou Cle Ge Fraction through extractive distiliation in the 
presence of selective solvents, to be used in the butadiene rubber inetallations. 
Another recent process for increasing Che avalladle butadiene, which is currentiy 
used industrially, is the oxidehydrogenation of a=butadienes. 


The development of the cheuwicel ineustry ana the Cechnologic progress wade 
throughout the world in the fiela of synthecic and artifical fioers and filenuents, 
fuliy justifies the cGeveiopoent of Chis production sector in our country. ihe plant 
at Savinesti~eamt Sas undergone 4 vest developuent as a result of the placement in 
production of three installations for relon=type polyamide fibers, including the 
production of caprolactame, Chis plant obtains 4 wide rage of Liberte, such as 
textile Cliametary fibers, Cextured fibers, cotton=type and wool-type fides, 
techmologic fibers, cord fiders for tires, and carpet fibers. Future plans incluce 
@ Sustained growth in the production of polyamide fiber and filaments, buth through 
the developuent of the Savinesti plant, and through the placement in operation of a 
new plant at Koman outing this year. 


The production of polyacrylnitrile fibers (Melana) has developed into a range ot 
Products through the use of a technology worked out at the Savinesti plant, which 
uses ethylene carbonate as solvent; because the latter is non=toxic, the process is 


superior to others of its kind. Since 1969, our chemical induccry also produces 
another up of tibers and filaments <= polyesters (Teror) <= at the lasi plant, 
which ¢ cates tion and wool-type fibers. This production is expected to grow 
further muy the p.acement in operation of three new plants for polyester fibers 
and f1) (CS, presently at an advanced stage of construction at Ciapulung=luscel, 
Corabia, | VaSiul. More recently, polypropylene fibers designed primarily for 
techrice! applications have also been produced at the lasi combine. 

The povertul development of the chemical fertilizer industry in Konania was 
determine / two essential considerations: the importance of agriculture as a 
basic branch of aomania’s economy, with its favorable conditions tor higher 
productivity throuen the use of modern agrochesical techniques, and the reserves of 


Natural gas which could be efficiently exploited as fertilizers. 


Ammonia is produced mainly in modern, large capacity installations, built mostly 
with equipment produced in Kouwania. Urea production lines have also been 
stancarcized. A gom@estic technology was developed for nitric acid, and socern 
installations ate being Built a8 standard amuonia nitration production lines of 

bub0 t dey, which can egually well procuce nitrated lime at various concentrations. 


A phosphoric acid ganufacturing technology was created ior the production of 
concentrated and complex fertilizers; it uses a dihydrate process suitadle for the 
processing of the oost diverse types of phosphates. The production of triple 
superphosphate and of complex fertilizers based on angonium phosphate was dcevelopec, 
representing the largest portion of phosphorus fertilizer production. 


in inorganic chemistry, electrolysis installations using mercury as well as 
jiaphrags cathodes, ‘ave been mocernized by replacing gra; ite «nodes with activated 
titaniut anodes, (hereby recucing electric power consunr -ending tne 
»perating \ife of cells, and reducing maintenance costs. 




















Tie trend of the chemical industry has been Co utrtess tie development of the fine 
synthesis and low Conmage sectors, assigning priority to the cevelopment of Che 
pharmaceuticals industry with its particular social tuplications, since drugs play 
wuch an important role in maintaining the health of the population. 


The developuent of pharwaceuticals production in domania has reflected and continues 
to reflect the game characteristics and trends found throughout the worla, with 
significant growths in the fabrication of active substances, and especially 
antibiotics, vitanine, chemotherapeutic products, other substances necessary for the 
protection of the population's health, Livestock support products, and goods for the 
rapid development and considerable expansion of economic exchanges in wor.d trade. 
Also notable its the trend to reduce dependence on major producers by reducing the 
importation of active substances; this has been made possible because the Komanian 
pharmaceuticals enterprises have developed integrated and conprehensive productions, 
specializing in therapeutic groups so a8 to assert Chenselves on the world market in 
the respective donains. 


The drug production of previous and the current five-year plans also reflect the 
stages crossed by Romania as a developing nation; the major characteristic of the 
1965-1975 period has been the priority development of the pharmaceuticals 
conditioning sector, which moved from the laboratory phase to the phase of modern, 
mechanized, and automated industry, and the development of the synthesis of active 
Substances 80 a8 to gradually reduce importations. 


The current five-year plan has seen a qualitatively superior leap over the preceding 
tive-vear plans, insofar as it has achieved priority development in the production 
ot tine and intersediate synthesized active substances. 


The industry of cosmetics, perfumes, scents, creams, and lotions, as well as of 
nousehola and confort chemical products has undergone a considerable growth in 
recent years, determined by inprovements in the quality of lite and the demands of 
numan existence. 


The production of cosmetics and household cheoicals in Komania has been part of the 
country's dynamic economic development, the objective factors in this growth having 
been the rapid increase of the population's real income and its level of cuiture. 


The 1970-1975 period saw the creation of the cosmetics industry as a sud-branch ot 
the chemical industry, as well as the transition to a coordinated production in the 
fielso of household chemical procucts. 


The developnent program for the 1976-1980 period foresees a 2./-fold increase in the 
value of the production of cosuetic products and household chemicals. ihe cosmetics 
and perfume production will increase 2.57 tines for an average annual jrowth rate of 
‘.9 percent, and the production of household chemical products will increase 

3.6 times for an annual rate of 29.6 percent. 


Vuring the last decade, che organic syntnesis industry underwent 4 poweriul 
developnenc, complewenting the profile of the chemical industry with a wide range of 
products of practical use in all govern industrial branches, which also satisty the 
needs of the market at an increasingly civilized level. 
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Another oututandiang achievenent of Che organic industry har been the production .« a4 
range of alkylamives a8 intermediate basle products tor a oumber of herbicides an’ 
for other organic syntheses. tine cange of these products will be expanded to enable 
the continued development of 4 selection of pesticides for agriculture. 


The production of detergents has also grown Significantly during the last decade, 
with older types being replaced by new, diodegradable types. It should be pointed 
out that all the detergent production technologies were developed by our own 
research inetitutes, and that they were constantly updated in industrial 
inetallations. 


The afeat accoaplistwients of the chemical sector during the last 15 vears, the twost 
vrilitant ones in the entire nistory of Korania’s economy, were made possible by the 
eftective and etficitent support of scientific and technical research. Tne Lentral 
Institute for Chemical Research (LCECKIN) was tounded in 19/70, to group all 


depactmenta. reBearch institutes, research centers and laboratories of centrals and 
conbines, a8 wel as the resear activity in higher education institutes and 
schools. This  fganization, dbasea on @ modern scientific concept, was established 


under tive direct leadership of academy member, doctor-"ngineer clena Ceausescu, and 
@8 sought to coordinate 411 the scientific research in donmania and Co concentrate 
ts torces on all Che wajor probleus of this research. 


‘ 


Tne technical researcn at all the experiments. installations operating witnin larye 
chemical ints Nas been placed under the jurisciction of the Central Institute, 


the integrati of chemical research in inegustrial activities. 


As 4 result of the ereat etforts made to organize and develop the researct: and 

desisn sector, a8 well as of the direct guidance and special attention devoted by 

the party and State leadership to Chis sector, most of the current production in the 

chemical industry obtained in installations designed on the basis of research 
igsued in our country, particularly in plastics, synthetic rubbers, fertilizers, 

pesticides, pharmaceuticals, detergents, ayes, and chloro-sodium products, all of 

them decisive areas for assuring material and technical progress in industrial anc 


e resear mits in the chemical industry and in specialized higher education have 
dae itetanding contridutions to the achievements and development of the 
etroche : ncustr This has assured technologies for all senoners and basic 


roducts, such aS ethvilene, ethylene oxide, ethylbenzene, Styrene, propylene, 
psropene oxide, alveols, acrvlonitrtle, vinyl chloride, phenol, acetone, butadiene, 
fotuai.adenyce, viny. acetéte, ane so One. 


The existence of these products assures continuec cevelopment in the procuction of 
Slastics anc synthetic resins, synthetic fibers and tilaments, synthetic rudders, 
mc .~Owtonnage Speciasaized procgucts for other industries. 


a4nulactufre rf syncneti rubvers is 4 wost important Gdunmain for the entire 
‘ WAV Act » AN Ning, Candi achieVewents save Deen caade Sy Cre research 
~A@]CTC IVE : , tu y bea 4 VLedusescu, in obtaining stereospecil ic 


elast fs 4 in So.ving theoretical problens in «kinetics and synthesis, 














furdamentul research problems that have opened a wide horizon for creating new types 
of elastomers, preparing and purifying monomers, synthesizing specific catalysts, 
atudying structures and relacing them to physical-mechanical properties of polyners, 
establishing methods for stabilizing the polyners obtained, and so on, 


Another of 'CECHIM's concerns has been the production of the ethylene=propylene 
copolywer, rubber which has become popular throughout the world because of Its 
numerous applications. These types of synthesized polymers have properties sinilar 
to those available throughout the world, and the technology adopted is at the level 
of the best ones known in industrially developed nations. 


ln the plastic materials sector, ICECHIM and the research collective of borzesti 
have tested and perfected technologic processes for obtaining general purpose 
polystyrene, using larger capacity reactors. 


une outstanding achieverent is the development of grafted shockproof polystyrene, 
and of a technology which will be industrialized in a large capacity installation. 


LUcChl" has also succeeded in synthesizing biphenol trom phenol and acetone. An 
industrial inetallation for biphenol was recently placed in operation using solely 
domestic raw materials anc ancillary products. btiphenol is tuportant as Che wajor 
intermediate ingredient . the manufacture of epoxy resins, polycarbonates, phenoxyl 
rewing, antioxidants for synthetic rubber, and so on. 


In the chemical fertilizer area, work has been done to obtain new types of 
organonineral products which in addition to nitrogen, phosphorus, and potassiun, 
also contain natural and synthetic macrouolecular organic substances. Tests have 
shown these products to be superior to mineral fertilizers. Other types of 
fertilizers -=- foliar ones -- are offered in liquid form, and in addition to 
nitrogen, phosphorus, and potassium, contain a wide range of microelements (Ca, 5, 
in, Fe, Cu, Mo, B) in the form of complex salts. 


Yart of the contribution of scientific research to the development of the chenical 
industry has been the concern for reducing energy consumption, and for econonizing 
energy intensive raw materials. Research in this direction has been oriented toward 
improving existing technologies, or replacing older ones with modern approaciies. 


Particular attention has been devoted to researcl in the most advanced fields otf 
chemical technology -- industrial microbiology, molecular stereochemistry, and the 
chemistry of fine synthesis to obtain high purity and semiconductor saterials. 


Vuring this time, the chemical industry has consistently oriented its development 
toward a modern production structure, priaarily in sectors which return the highest 
valve from raw materials, in accordance with the demands of moderu technical and 
scientific progress. This explains the large effort made in pharmaceuticals, dyes, 
coswetics, interwediate materials, pure and extra pure metals, all of which 
significantly tnerease econonic efficiency. 


Tne rate ot development of the chewical industry has also imposed the adoption ol 
modern technologies and the perfection of existing ones so as to increase econonic 
eftictency. 
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Neepiny in mind he peogtess achieved throughout the world, high capability 
inatellations have been bulle uelng modern technologies. In order to reduce Cle 
importation of technologies and Co increase domestic contribution to the conpletion 
ot the developnent program, efforts have been made to organize and develop the 
fesearc! and design sector aimed at creating Komanian processes. As a result, Che 
product on of pharmaceuticals, pesticides, and dyes was developed entirely on the 
basis oO. domestic research. 


Programs have been foruulated tor the complex exploitation of raw materials, and 
recoverable or reusable materials are increasingly being utilized. 


This information indicates that the chemical, petroleum, and petrochemical industry 
is making rapid strides in technical improvenents, consistenly using new und sodern 
technologic processes in which research, design, and chemical engineering play a 
decisive rule. 


New Kequirements for Nodersizing Production and Increasing Cifictency 


The workshops recently held in sucharest with responsible groups in the ecorray, are 
part of the systematic and constant concern of the party and state leadership to 

ind Che most appropriate so.utions to the problems that are facing our society in 
its upward path, for the eftictent exploitation of the entire material and human 
potential available to it. In his extensive speeches, ‘icolue Ceausescu has 
undertaken a profound analysis of some of the fundamental problems in economic 
activities, and of the growing role of party and state organs in managing the entire 
society and in the achievement of the plan in industry, agriculture, and other 
economic sectors. In the spirit of a high sense of responsibility toward the 
destiny ot the country ana his own communist drive, starting with the shortconinus 
that have arisen during tnis period, the secretary general has established a nuuber 
of concrete tasks, the major directions for action, the paths to be followed, ana 
practical solutions for improving activities, so as to rigorously achieve economic 
and social objectives. 


Those of us who work in the chenical inaustry have enjoyed the constant personal 
guicance and Support of hicolae Ceausescu, at last year's worksnop with the 
ministry's Management Council, curing the visits ne made to industrial and researcn 
unics, aS well as on the occasion of the trequent analyses he conductea of the ost 
inportant aspects of our activilies. 


Fullowing tnese contacts, all workers in the chemical industry have moved to ootuin 
etea’er value from material anc tinancial weans, and to increase the efticiency ol 
production, investments, and exports. Tnese occasions have also strengthened our 
conficence in our ability to overcome the difficulties and hardships with which we 
were confronted. 


Luring this period, the ‘linistry of the Chemical Industry has conducted an intensive 
ictivity to fulfill the provistons of the 1970-1960 five-year plan, the decisions ot 
the Léth Congress, ana the decistons and guidelines offered by the party and state 


L@ ace rTsiii 
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vViven Che vast investment program allocated with priority to Che chemical tadustry 
during Cle curtent fivetyear plan, and which will continue to be allocatea in the 
tuture, ae well as Che efforts wade to increase labor productivity at existing 
facilities, tne mext Livesyear plan will achieve an average rate of growth of 

1U.9 percent for net production, ¥.8 percent tor total production, and 15-22 percent 
for product groups with extensive processing. the physical production provisions 
will assure 95 percent of Che dumestic dewand for major product «groups, and the 
production per inhabitant will equal that of developed nations. 


The higher value of chemical products per ton of raw material, reduced energy 
consumption, ana Che assurance of an average cate of growth of 6.2 percent for labor 
productivity, will reduce total and material costs in 1985 by lu percent with 
respect to LysU. 


In order to complete fully and on schedule che conprenensive Casks assigned to the 
chemical industry for this year and for the future, and in the light of the 
indications given by the secretary general at the workshop devoted to activity 
improvements, @ special program has been formulated to concentrate the workers’ 
efforts on the following priorities: 


Assure the continued operation of current installations at planned paraweters, 
especially in petrochemistry, fertilizers, and basic inorganics, by strictly 
respecting technical discipline, general maintenance, and periodic repairs. The 
goal will be to manufacture the necessary spare parts primarily in units of the 
‘tinmistry of the Chemical Industry, with only specific items to be provided by the 
slinistry of the Machine Construction Industry; 





tasten the placement in operation of investmert plan installations, by assigning 
priorities according to current project status, preparing investments for the next 
five-year plan on time, ano giving urgent priority to the 1961-1952 period; 


Neanalyze installations in terms of energy and fuel consumption, so as to wassively 
reduce these consumptions, and invest new funds to increase the proportion of 
products that are highly processed and consume little energy, such as 
pharmaceuticals, cosmetics, low tonnage products, dyes, lacquers and paints, and 
chemical reagents; 


txpand the standardization of installations and equipment in the chemical industry, 
Cugether with a@ more extensive introduction ana use of domestic researci:, original 
nomanian processes, and standardization of chemicai products, so as Co reduce 
production costs ang rationalize the use of cheuical products in all branches of Cie 
econony, 


Fully and totally use secondary products; 


-Liminate accidental shutdowns and assure the continued operation of installations 
through reinstruction and verification of workers’ training. insistence will be 
placed on strict respect ot technical discipline and manufacturing parameters; 


Significantly increase labor productivity through expanded mechanization and 
automation of manufacturing processes, while raising che level of professional 
qualification. 
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tie Objectives pianned tor the next fivewyear plan and tor Cie 
all areas of Socioeconomic Life. During the 
ninth decade therefore, the chemical industry will tind ttseit quancitutively ana 
yualitatively at the levei of economically developed nations. Tous will this branch 
contribute more fuliy .o the fact that by 1955 Romania will wove beyond the stage of 
developing mation, and to the fultilloent of our order's supreme goal, the radical 
improvement of the entire nation's living, material, and cultural conditions. 


The applicaticn of 
tuture will determine the progress otf 
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KOMAN LA 


DEVELOPMENT OF NONFERROUS, RARE METALS METALLUKGY STUDIED 
Hucharest METALURGIA in Romanian ho 5, May 80 pp 263-265 


[Article by Prof Fl. Oprea, Polytechnic Institute, bucharest]) 


[Text] Characterization of Technologies for Obtaining Conventional Nonferrous 
Metals 


The growing demand tor nonterrous and rare metals, and the nature of domestic raw 
materials, has imposed the need for improvements and constant adaptations of the 
technologies used to obtain nonferrous metals and alloys. At the Copsa Mica 
Metallurgical Enterprise tor instance, as part of the [SP (Institute for Studies and 
Vesign) process, air is preheated to 1000 °C by means of a heat exchanger in which 
the purified furnace gas is burned together with another fuel, thereby increasing 
the melting intensity by about 20-25 percent. At IMMN (Metallurgical Enterprise for 
Nonferrous Metals) Baia Mare, improvements made to the suspension melting process 
(charge preparation and homogeneization, higher air preheating temperature, and so 
on) have increased the melting oven capacity by about 15 percent, and much higher 
productivities are currently expected from the use of cxygen-enriched air. 


More than 10 types of fluxes for formulating and modifying special aluminum alloys 
have been devised at the Siatina plants, and the possibility of automatic quenching 
ot anodic effects has been verified industrially. The Laromet and Neferal plants in 
Bucharest have introduced high-strength bronzes containing aluminum, used in truck 
construction, and deformable bronzes used in the production of 4000 hp engines; they 
have also established a technology for manufacturing the Cunial alloy (for casting 
ship propellers) and the CumAg alloy needed to fabricate crystallizers for 
continuous steel casting installaticn.. 


The development of nonferrous metallurgy has therefore been strongly influenced by 
the nature of the available raw materials, because the growing demand for nonferrous 
metals and alloys has imposed a comprehensive utilization of all valuable 
components. 


Romania's raw materials base for the production of the major heavy nonferrous metals 
-- Pb, Cu, Zn, Au, Ag ~~ consists of ore concentrates of these metals, these 
concentrates being the finished products of the nonferrous wining sector. For 
instance, low grade sulfurous copper ores will be increasingly used, since modern 
technology makes it possible (with higher investments) to exploit ores with up to 


22 











Table 1. Increase in the proportion of low grade concentrates over high grade 
' concentrates in the metallurgy of Po and Zn. 


Types of concentrates 1970 197) 1973 1975 
Sum of selective Pb and Zn concentrates and of 

higher grade collective Pb-Zn concentrates (2) 100 100 100 100 
Sum of Pb-Zn concentrates contaminated with Cu and 

Fe (low grade complex concentrates) (2) 26.0 45.6 56.3 64.0 


0.50 percent copper content. The major mineral content of these ores is 
chalcopyrite (CuFeS» ), often associated with chalcocite (Cu.,S), with lead, iron, and 
zinc compounds, as Seil as with gold and silver. The ore is floated, obtaining 
sulfurous concentrates which are processed wetallurgically. 


The silver present in these ores is found in the native state or alloyed with eonee 
metals (Au, Pt, Cu, Me), and as sulfates: argencice (Ag,S), proustite (Ag 4 AS» ° 
In the dala Mare region, polymetallic ores contain Cu, P Sb, Au, and 80 bn. a 
these ores, gold is found in a native state and in the form of combinations (with 
pyrite and chalcopyrite, and gore seldom with blende or galena). Siwilarly, gold is 
found in polymetaliic ores as well as in combinations, as selenides and teliurides. 
Gola is separated from alluvials by washing, and from native ores or from silver by 
amalgamation (dissclution in hg) or cyanuration (dissolution in cyanides); from 
polymeta'’iic ores or in gold combinations, this element is extracted by 
pyrometaliurgic processes, followed by liquation and electrolysis. 





Given the chemical composition of Romania's nonferrous metal ores (complex compounds 
of lead, copper, and zinc sulfates, with sometimes remarkable impurities of Sb, bi, 
and As) and their physical and chemical-mineralogical properties, the quality of 
nonferrous metal concentrates produced by the mining sector and currently processed 
by the chemical-mectallurgic: 1 sector, is different from that of concentrates 
obtained elsewhere. If to this specific aspect of our concentrates we add the large 
amount of auriferous pyrites which must be processed to extract gold ‘in combination 
with lead or copper concentrates the pyrites generate large quantities of slag), we 
can understand the particular technology and the different extraction yield obtained 
for ?b and Cu in Romania as compared with other countries. 


For the optimum exploitation of the metal contained in ores, the selection of new 
metallurgical processing technologies has attempted to create for the mining sector, 
coalitions for achieving superior extraction yields as early as the ore preparation 
phase, by changing from selective flotation to collective flotation for some ores 
(duschita, Bala de Aries, Baita-Craciunesti-Muncelu). From a quantitative 
Standpoint, a higher production of heavy nonferrous getals will be achieved in 
Romania through the exploitation and processing of complex deposits such as the one 
at ‘esul Lrsulut, whose mineralogical characteristics are unique in the world, the 

vi deposit of Kosia=Poieni, or the one in Banat at Moldova Noua. For this 
reason, the proportion of complex concentrates obtained from ores of the Lesul 
Ursulul type in recent years has been increasingly large. Table 1 shows the 
relative increase dur‘ng the 1970-1975 five-year plan, in the production of 
lead-zinc collective concentrates containing copper and iron, as compared to the 
cumuletive production of selective concentrates of lead, zinc. and higher grades of 
Pb-Zn collective concentrates (Pb#Zn, 55 percent). 
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Table 2. Chemical composition of pyrite ashes and of the iron ore whieh can 
be obtained from thelr processing. 


Mechanica: 
Average chemical conposition (2) resistance 
Material re Cu Pb én As 5 ke /pellet 
Pyrite ashes 55 0.8 j i.8 0.3 2.1 
iron ore (pellets) 
ftom processed ash 5/7 0.04 0.03 0.03 0.0) 0.04 100-150 


The final processing technology for such concentrates quest take into account the 
si@uitaneous presence of the three useful elements (Cu, Pb, 2a), which behave 
differently in phyelco-chemicel processes, and of iron, which is «4 particularly 
troublesome iapurity. The sew technology gust @ake it possible to directly obtain 
tine and copper a8 metals of firet exiraction, es well a8 4 copper matte. 

industrial tests conducted at the @elting installation of Copsa Mica ISP, have shown 
that the lower grade of complex concentrate requires special conditions in the 
furnace because the risk exists of sot collecting the copper in the form of gatte, 
while forming large quantities of slag which greatiy reduce the extraction yields of 
all three oetais. 


Currently, these concentrates will be processed by aelting in furnaces with short 
bathe. Because this technology aiso has the drawback of producing Pb and Zn in the 
form of oxides, which imposes intermediate steps for processing the oxides into 
metals, research gust be continued in Romania to perfect «4 technology which will 
assure the extraction of the three metals (Cu, Pb, Zn) fram complex concentrates of 
the Lesul Ureulul type, at superior levels and with the lowest possible costs. 


Another source for expanding the base of domestic raw aaterials for the production 
of tine, lead, copper, and other elements, is the pyrite ashes stored .o the slag 
heaps of H,50, plants, and thoee that ere being formed from current production. The 
processing of 500,000 t of pyrite ashes per year alone, will yield about 6000 ¢ of 
nonferrous setele and about 450,000 « of iron ore (in pellet fors) for steel 
production. The optigue technology for utilizing these gateriais had to take into 
consideration the particular physical characteristics of Romanian pyrite ashes: 

very fine grenuletion and high aereenic content. 


because che gsajority of the eetals exploitable from pyrite ashes are in short suppiy 
in the national economy, end because their isportation raises problems of currency 
and of foreign sources of supply, the processing of pyrite ashes was particularily 
essential. The new Turnu Magurele plant handles these aaterials by the Kow=Seiko 
Japanese process, which consists of treating the ashes with Cali, and caicinating 
them to volatilize As and nonferrous wsetals in the form of chlorides (which are 
subsequently processed hydrometallurgically), while the residue is agglomerated to 
be used in steel sanufacturing. Table 2 shows che chemical composition of pyrite 
ashes and of the iron ore in pellet forms, which can be obtained from these 
eaterials. 


24 














Ais ihe teaese the Saee Of faw Gaterfliaie if the predvuetion of ,ead, £ite, 
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uw if Bele Mate le Operating an industrial phase of @ Lechhique for processing 
vOlatlie duste fesuiting From the copper concentrate suspense lon~me.t ing 
ifetaliation, whieh will alee significantiy increase the production of cadaiue, 
iSélum, af6 sei.enivue. 


in order to diversify production and to satlefy the growing demand of other 
indvuetrial branches for rare wetale, epecial alloys of fare metals, semiconductors, 
and oateriale which are currently in short supply, research has been conducted with 
domestic faw gateriais, future organization has been outlined for 4 large production 
of rare @etals such a6 germanium, silicon, indiue, and Sa-Sb, in-Sb, im=Al=“Ga, and 
other ailoys of semiconductor purity; and plans are being drawn for 4 new industriai 
enterprise for uilttapure metals, 4 hew departeent for the production of Sigh purity 
seleniu® and tellurium, a depart@ent for the comprehensive utilization of seattered 
care materials (in, Ge, Ti, Cd) and the exploitation of B61 and 5b, a6 weil @68 a 
departeent for obtaining ii thive and end lithive salts. 
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FIRST ELECTRIC DRILLING INSTALLATION MANUFACTURED 


whareet STLINTA SI! TEMNICA in Romanian No 6, Jun 80 p 6 


‘Article by C. Nedeleu,”F<2008C, the First Romanian Drilling 
Inetallation with an Electrical Drive™] 


‘Text! The installation helps to improve the performance in the 
following fielde: reduction of specific consumption per unit length 
drilled; inerease of the rate of drilling; reduction of physical 
etresses; raising of the level of technical safety and reduction of 
the time needed for assembling, transporting and dismantling of 

the inetallation 


allied on Comrade Engineer Valeriu Patrascu, of the staff of 
eneral Directorate of the Petroleum Industry, to describe this 
of detlling installation, the design and manufacture of which 
wae Sotivated in particular by the need to save the conventiona!) 
and in particular, the liquid fuel) per unit length drilled; 
was kind enough to describe to us some of the principal technical 
features, and to indicate the economic efficiency of the installation. 
The following elements were involved in the design of this new type 
of installation: sounting of the winch on the bridge of the derrick, 
being able to assemble it on the ground; lifting it by folding; 
jing the elements of the installations in large compact units 
which can be dismantied for transportation; driving the winch, the 
tary table and the pump by geans of 850 kW d<c motores, fed by the 
660) a-c busbar through three-phase rectifiers, controlled at a 
mplete thyristor bridge. 
This is the first domestically designed and manufactured drilling 
installation. in which electrical devices (diodes, thyristors, etc.) 
are used to control high-power electric gotors; as our interlocutor 
us, this achievement is she result of “one of the most important 
tases assigned to us by the Twelfth Congress of the Romanian Communist 
Party, asks us to ensure the rapid development of the supply of raw 
materials for industry and research, by the inclusion of new products 





with improved characterietics, by the automation and computerization 
of the production, by introducing an advanced, new technology into 

sil branches of production, in particular into the extractive 
industry, in order to reduce markedly the consumption of raw materiale 
and energy. 


The electrical supply and drive of the derrick consists of several 
unite which are arranged as follows: a 20/0,990 kV = 2 x 2000 KVA 
transformer, constructed from prefabricated unite; two sled-mounted 
supply stations for control and adjustment, each of which contains 

two modules of the driving mechaniem of the two 850 kW d=c motors. 

The equipment of a driving module is mounted in four closets. These 
devices carry out the following functions: a-c input; a-c d-c 
converter, including the thyristor-controlled rectifier; the automatic 
speed control and adjustment of the electric motor; the d-c supply 

of the electric motors. 


in addition, the electrical installation contains also four d-c, 

type MCF-800 explosion-proof electric motors, with the following 
characteristics: nominal power - 850 kW; nominal induction voltage - 
/70 V d=e; nominal induction current - 1200 A and nominal rate of 
rotation of the winch - 1100 rpm. The drilling winch is driven by 

two motors, and the other two drive independently a 3 PN-1000 type 
singlie-action mud pump. Another item of the electrical system consists 
of the electric power supply panel for the internal services and 
lighting of the installation. 


The whole installation is controlled and checked centrally by the 
drilling supervisor from a control bench. 


The F-200 EC installation is aleo provided with instrumentation to 
determine and control the principal drilling parameters, and with 
mechanization unit (such as, a device to measure the load at the hook, 
and the pressure at the scoop, a device to measure the torque at 

the drill pipe; instrumentation to measure the rate of rotation of 

the rotary table, and the number of double pump strokes; pneumatic 
winch for pulling, handling tools and materials on the derrick, a 
device for screwing the feed pieces). 


At the present time, the prototype of the F 200 EC drilline installation 
operates with excellent results at a depth of 4,000 m at the 
“Brincoveanu” structure in Dimbovita county. Once this type of 
installation is approved, it will be possible to start the large-scale 
manufacture of the F 100, F 125, F 320, F 400, F 500 and F 800 

type electrically-driven drilling installations, which present great 
technical and economic advantages in comparison with the heat-actuated 
drilling equipment (oil driven combustion motors), specifically, by 
lowering the fuel usually consumed per unit length drilled by 20 to 30%, 
increasing of the drilling rate by 10%, and reducing the physical stresses 
in the drilling equipment. 





These new types of electrically driven drilling equipment which may be 
used at depths down to 4,000 to 10,000 m, is the fruit of the efforts 
of work collectives consisting of young specialists, including the 
following: 


Elena Lepedatu and Viorel Ghita of the ICPE, Bucharest, Viorel Cristea 
and Andret Gheorghe of the IPCUP, Plotesti, Eugen Chitucea and 

Paul Stavarache of the ICP "Electroputere’ - Craiova, Victor Vilvoi 
and Victor Caraman of the "l Mai" Plotesti. 


lt is planned that during the next live Year Plan period (1981-1985) 
40% of the total of tne drilling installations of the OGAPG 

will be provided with this type of electric drive. Specifically, the 
unite will be manufactured at the "May 1 Ploiesti", “Electroputere 
Craiova" plants, and the Baneasa Enterprise for Radio Parts and 
Semiconductors. 
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DEVELOPMENTS LN AERONAUTICS INDUSTRY DESCRIBED 
Bucharest STLINTA SI TEHNICA in Romanian No 6, Jun 80 p 15 


|\Article by Teodor Chirica, Engineer, Technical Director, 

National Center of the Romanian Aeronautical Industry, Ministry of 
Machine Building Industry, entitled: "Aeronautics - the leading 
branch of the machine-building industry") 


(Text) The existence and the stage of development of the aeronautical 
industry represent one of the fundamental indicators for evaluating 
the technological level of the economy of a country. 


The historic decisions of the twelfth congress of the Romanian 
Communist Party which include at a prominent place, the directives 
concerning the economico-social development of Romania during the 
1981-1985 Five-Year Plan period, together with long-range forecasts 

up to 1990, underline the scope of intensive development of che process 
industry, pointing out the headlong rate of the meave of aerial 
transportation, of the aeronautical industry. 


The last fifteen years have been chiseled in the consciousness of 

all of us who were active in the field of aeronautics as a period 

of giant economic effort, aimed at creating means of research, design 
and production, permitting our country to regain the fame that it 
possessed in this area a few decades ago. This new stage represents 
the most fruitful period of development of Romanian aviation, filling 
us with pride, while indicating at the same time, our tota] commitment. 


The aeronautical industry in Romania was relaunched as a branch of the 
machine construction industry, and was brought to its present level 

of prominence thanks to the continued concern of our party and state 
leadership, and the personal interest of Comrade Nicolae Ceausescu. 


After its reorganization in 1968, our aeronautical industry started from 
its modest existing means of production, able to ensure partial 

repairs of airplanes and motore of the stock of our aircraft industry 
and a very small-scale production of gliders and light utility planes. 
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An «a result of the thus created situation, the available specialists 
were brought together in a relatively short time and a col lege-trained 
new ataff was created with the aseiatance of the Department of 
Aeronautics of the Polytechnic Inatitute of Bucharest, the production 
capacity was developed and suitably supplied for the efficient 
manufacture of aircraft, including jet engines and mechanical units 
for helicopters, in intermediate and large series on the basis of 

our own design, was started in cooperation with othere for export on 
on the basis of licenses. 


This activity wae initiated a decade ago with the design and construction 
of the spectal-purpose [AR 93/ORAO-type jet engine, carrying a 

“Viper” motor manufactured under license by Rolls Royce both in 

Romania and Yugoslavia, in cooperation with the specialized Yugoslav 
industry. 





from the specitie and technological viewpoint, the aeronautical industry 
possesses a foundation worthy of attention: our aerodynamic installations 
are at the level of those of anybody else in the world; we fabricate 

and employ aircraft components possessing nonconventional structure, 
including carbon fiber finish; we are manufacturing hydropneumatic 
equipment, on-board computers; we are getting ready to produce alloy 
picces from romanten titanium, we are producing certain categories of 
eculpment and on-board instrumentation, etc. 


The experience of the Romanian aircraft constructors was considerably 
broadened by cooperating with prestigious foreign firms; for example, 

we manufactured BAC 1-11 aircraft components for the British Aerospace 
Company, about which the Director of Manufacture of BAC, Peter Renson, 
stated: “the units manufactured in Romania, even the items difficult 

to fabrcicate, such as the stabilizer, cannot be distinguished from those 
manufactured in England (Flight International, March 15, 1980). The 
license constracts with SNIAS for ‘et helicopters, and with Turbomeca 
(for motors) and the numerous general aviation Pilatus Britten-Norman 
“Ielander’ airplanes manufactured in Romania, have a similar implication; 
the very high construction rate of the Soviet trainer IAK-52, on the 
basis of a long-range cooperative agreement is another example of this. 


A cursory examination of the long-range plans of the Romanian 
aeronautical] industry reveals the following: in the first place, 

the rate of manufacture of all products - civilian and military aircraft, 
thelr motors and other equipment, will be increased specifically by 
improving the labor efficiency, while making sure that the quality 
needed for flight safety is safeguarded; in the second place, the 
production capacity will be developed and the technological preparations 
for the manufacture of new types of aircraft, including the intermediate 
range airplane BAC 1-11, and its motor Spay 512, in cooperation with 

the British Aerospace and Rolle Royce Companies, will be completed, 
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enhancing the degree of integration of the products by incorporating 
into our own manufacturing achedule a wide range of devices for aircraft 
systema and motors, of half-finished 'igh-precision cast and forged 
producta; in the third place, a higiest level specialized production 

and research facititey will be established on the basis of the 

buneasa aireraft tndustry, fulfilling .he long-range concepts of the 
president of our country, Comrade Nicolae Ceausescu. Having opened 

up for ever the gate for collaboration, our aeronautical industry, 

in addition to the acquisition of specialized top-level products 


and technologies, will continue to extend its export of aeronautical 
products. 
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ROMANIA 


DEVELOPMENTS LN COMPUTER INDUSTRY 


Systems Reviewed 


Bucharest STLINTA SI TEHNICA in Romanian No 7, Jul 80 pp 19-21 


"abe cle by Dr Engineer Ertil Tudor, deputy scientific director of the Research 
enter for Computer eoulpment: "Corputer Technology: A Meld in Full Development"7 


[Text] Necessity and Possibilities 


The encounter with the electronic computer occurred after World War II. It is a last- 
img encounter, with extensive socioeconomic implications, and it is far from evident 
in all ite aspects. The future will be characterized even more strikingly by the po- 
tentials of the electronic computer, especially in controlling the production proces- 
ses, 


The problems that man can no longer solve by traditional means, either because they 
are too complex or because it would take far too long to solve them, are handled by 
the means and methods of computer technology. Electronic computers’ precision, oper- 
ating speed and capacity to process a huge volume of data provide man with an immense 
power to resolve his scientific, economic and industrial problems. 


Ary rational activity ie conducted according to a model, which determines the data of 
the problem, the operations performed, and the ways of checking the results. The mo- 
jel consists of a series of elementary operations which, in the form of a succession 
of orders peculiar to a giver type of computer, constitute the computer prograr. 


The computer's performances in solving problems according to the program are vast. 
The processing unit performs hundreds of tiiousands and even millions of operations 

er second,the accessory equipment introduces and extracts data with thousands and 
tens of thousands of characters per second, and the capacity of the external memory 
units reaches millions and billions of characters. For example, the average speed of 
the Romanian FELIZ C-256 computer is about 170,000 operations per second, while that 
of the FELIX &512 computer comes to 300,000 operations per second. The advantage of 
electronic computers in solving problems recuiring a huge number of operations is 
self-e. dent, 


In its evolution, computer technology first pervaded the field of scientific research 
and then “eached the economic and industrial units. In its present stage it is a 
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feature of people's daily lives, thanks to technological progress in the flele of com 
ponents and manufacture of integrated cireults on a very large scale and micro oroces- 
ors. Pocket calculators that are much more accurate and convenient than slide rules 
are being profuced, as well as household appliances like cooking and washing machines 
controlled by microprocessors. Microcomputers and minicomputers control stoplights 
and installations for posting train arrivals and departures, record plane reservations, 
sales and stockpiles in big stores, etc, The possibilities of applying computer tech- 
nology to all activities are virtually unlimited. 





Progress of Computer Technology in Romania 


In Rorania, the electronic computer industry started in 1968 and showed a very high 
growth rate. The output of computer ecuipment was 10 times greater in 197° than in 
1972 and is planned to be times greater this year than in 1975, 


The enterprises in the computer industry are producing a varied assortment of computer 
systems ,accessory evuipment, and terminals to equip the data processing sectors in all 
sectors of the national economy. 


The computer industry accomplished its tasks by combining international cooperation 
with development based on Romanian research. In the 1971-1975 period products manu- 
factured with a license predominated, and then the proportion of the output based on 
Romanian research increased to about 60 percent in the 1977-1960 period. 


The products developed by Romanian researchers and assimilated in production have had 
a number of impressive successes abroad as well, for instance, the DVDEPENDZNT-100 
minicomputer was internationally approved in 1978 under the agreenent between several 
socialist countries concerning minicomputers, and the FC 6, invoicing and accounting 
machine was awarded the gold medal at the Plovdiv International Trade Fair in 1977. 


A wide variety of accessory equipment can be attached to the universal computers of 
of the FELIX family, in combinations with a great many applications. 


The FELIX @256 medium capacity system and the FELIX C-512-102, medium-high capacity 
system operate with 56 Mocteti magnetic disc units, magnetic tape units 

having 1,600 bpd and @ speed of 75 inches per second, card scanners processing 600 
cards a minute, rapid printers processing 1,200 lines a mimte, teletransmission ter- 
minals and other kinds of accessories. The computers have operating systems for multi- 
programming, teleprocessing and real time operations. 


Two models, the INDEPEYDE'T-100 and the CORAI-!,011, out of the family of Romanian minie- 
computers have been placed in manufacture. Both types of minicormputer have a mocular 
structure and a wide range of applications. Two operating systems for minicomputers 
nave been developed for this purpose, the adjustable multifunctional system for a disc 
AMS) and the real time system (MINOS). 


The system for introducing data with a minicomputer (SIDM) was developed to prepare 

data in the computer centers and to relieve the main machine of a mumber of incorung- 
outgoing operations. This ecuipment makes it possible to introduce cata at special- 
ized operating stations and to assemble, check and organize the date in card indexes 


on magnetic tape with 1,600 bpi. The magnetic tape can then be used for other com- 
puters, 
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The SIV-2400, ancther device for introducing and verifying’ data on flexible magnetic 
discos, permits replacement of card scanners, punches and verifiers. In addition to 

the processing unit, the device includes an alphabetical-numerical key /<astatura/ ) 

a@ flexible magnetic disc unit, and a printer. 


To perform financlal-accounting operations, *he economy benefits by a corplete family 
of FC 156/32/64/96/128 ‘Lnvotoing and accounting machines developed through Romanian re- 
search and manufactured by the Bucharest Electronic Computers Enterprise. 


The computer industry also manufactures other kinds of ecudpment such as posting devi- 
ces, card scanners, printers, magnetic disc units, magnetic tape units, etc. 


Accordingly Romania now has an industrial and research potertial in the field of com 
puter technology that can meet all the needs of the national economy. 


Prospects 


The computer industry is still an extremely dynamic one, and the growing importance of 
this eculpment in all socioeconomic activities is conspicuous. This dynamism is illus- 
trated very well by the sales of microprocessors, which came *o about 3 million units 
in 1978 and are expected to reach about 30 million units in 1982, Since these micro- 
processors are used in various computer systems and eouipment and need accessories, 
there will be an ecually explosive increase in the output of accessory equipment. 


The ~Leresrocessorse and widely integrated circuits permit decentralization of the com- 
puting power and its distribution where needed, resulting in changes in the design and 
organization of tie data processing systems that modify the technical-econonmic re- 
sulrements for the processing units and the accessory equipment. The new systems 
and equipment for small-scale data processing sust be better adjusted to the concept 
of dietributed data processing. 


Applications are increasing to a very great extent. It is estimeted that there are 
over 25,000 of them. This inevitably leads to greater efforts to develop programs 
for the new systems and applications. 

Notable progress is expected of the industrial robots, which will take over man's la- 
Lerious ana dangerous tasks. This progress is based upon microniniaturization and 
advances in computer technology. 


Incorrorating in a small space memories, microprocessors for performing several opera- 
tions, optical scanning organs, and sensors for recognizing ob‘ects, the robots weld, 
paint, assemtle machine parts with great precision and replace human labor in the pro- 
justion processes that require higher qualifications. 


Tn most countries development of computer equipment is controlled by national programs. 
In Romanda the developmertal program for the 1981-1965 period calls for a high growth. 
rate of 2,32. times for computer ecuipment, maintaining this sector of Romanian in- 
justry -t the highest cuotas, those specified for the peak sectors. ‘The computer in- 
lustry -<4l1 provide for the entire domestic requirement for systems and ecuipment, a 
constantly growing export trade, rapid modernization of the computer systems in step 
with their worldwide evolution, increased production of distributed and long-distance 
jata processing systems, and preparation of all the necessary basic and applied pro- 
grams. 
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Automation Prospects 
Bucharest STIINTA SI TEHNICA in Romanian No 7, Jul 80 p 2 


[Article by Sng A. Predot, director of the Scientific Research and Technological ingi- 
neering Institute for Automation, Computer Technology and Telecowmnications: "Progress 
and Prospects of Automation"7 





ext] On the threshold of the spirited effort to acheive the objectives of Roman- 
"a's socioeconomic development in the 1981-1985 Mve-Year Plan and the long-range ob- 
Sectives up to 1990 (@ period defined as "the decade of science, technology, cuality 
and effectiveness") and at the crossroads with the accomplishments and fulfillments 
of the 19761580 PiveeYear Plan ("the Five-Year Plan of the scientific-technical re- 
volution"), our institute is reviewing 20 years of activity in automation, the 20 
years since the word and deed "automation" were inscribed for the first time in the 
history of Romanian industry on the pediment of heat engineering. 


The review of the 20-year period in the service of automation combines the picture of 
the events in the Romanian people's social progress with the steps on the vertical of 
the events in the electrotechnical and electronics industry and the stages of the con- 
stantly rising "generations" of the industry producing automation elements, ecuipment 
and installations, products of Romanian thought and efforts in the human and sometimes 
Superhuman conflict between necessity and reality. 


ter the Automatica Enterprise with an output of several million lei in 1961 and rea- 
ching tens of nadlions. of lei a year in 1965, when imports were over 52 percent, new 
units (Bucharest FEA [Factor; for Automation Elements/, Bucharest Zlectrotehnica, 5ir- 
lad TEPAM ner unkno and Pucharest FCE [expansion unknown ) appeared with 
products a new "generation" of automation and electronics compatible with the pro- 
cess computers of the Felix, Independent and Coral generation, peak creations of Ro- 
manian computer technology and products whose value in 1980 will be over 90 times 
greater than in 1965 and will meet over 92 percent of the domestic recuirement. 


Passing through the "generations" characterized by the components used, the automation 
means have developed since 1945, proceeding directly to the second generation and rea- 
ching generation 3.5 in the present period. In this succession of generations, scien- 
tific research, technological development, and introduction of *echnical progress were 
combined with systeratization, specialization and typification of the elements, eouip- 
ment and systems and with applications to industrial ecuipment and installations in 
continuous and successive, slow and rapid processes in all sectors of the national 
economy. Accordingly in the acknowledged present period of computers, direcily char- 
acterized by the impact of microelectronics and the agrressive penetration of ~icro- 
processors, the introduction of overall automations has presupposed and required in- 
tensified automation, centralized control, and long-distance data transmission and 
processing through the introduction of process computers. 


The new and modernized products in the automation field assimilated in this five-year 
plan amount to 55 percent of the value of the output as compared with the LO percent 
planned for industry as a whole. 


As@imilation of the new products and the modernizations were effected 90 percent 
through Romanian designs and technical and technological solutions on the current le- 
vel of technology in general, using semiconductor components of medium density and 
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intevrated on @ wide scale, as well as ricroprocessors and subassemblies that led to 
the creation of elements and equipment in generation 3.5, in compact, miniaturized 
design and with Low internal energy inputs. These do not require air conditioning 
for their installation or operation, which simplifies constructions and lowers the 
outlays for investmerts, maintenance and operation. Design of these elements and de- 
vices led to production of unified and standardized systems and subsystems compatible 
With similar products of foreign firme, namely the SEROM system (95 basic types) for 
processes in cherdstry, energy, and metallurgy, the variators and transformers system 
over 170 basic elements) for operations in metallurgy (in — mils) and machine 
budlding (rachine tools, , the NC and QIiC systems of the NUMEROM type (over 35 basic 
types) for control of machine tools and metall urgical equipment, the "SILOG I, VSiLOG 
E, SEXNAL S and SRNL I I static commutation systems for electronic devices ‘or auto- 
matic con wrod of some processes and assemblies in chemistry, metallurgy, machine 
vuiliting end power engineering, the systems for control of the processes with corput- 
ers of the FELIX ©-3°2 PF and ECARCM, INDEFIENOENT«100 and CORAL families for production 
ines in chemistry, power engineering, machine building and the construction materi- 
als industry (cement factories), and the TELEROM system (comprisinz 2L basic types) 
for long-distance ‘ata transmission and p processing. 

In the electronics-electrotechnical sector, a proportion of over 10 percent is speci- 
fied for automation means, with an increase in the contribution of Romanian research 


to 75=80 percent in the 1985 period and the 1990-2000 horizon. 
The mai: rectiors and obtectives of research and development that will ensure ap- 
proximat to the level of th e teveloped countries and alignment with the medium 


Sountries are wide-scale introduction of microprocessors and other electronic compon- 
1 $0 as to produce a mafor gain in the performance-cost ratio, improve- 
in order te enhance reliability through treatment of the program pro- 
setion flow and the computerized facilities for automatic testing, and 
forecasting of new unconventional systems of automation applications. The latter in- 
clude  anmcomputer italogue syste. ae automatic systems with self-diagnosis, automation 
and date transmission systems with lasers and optic fibers, autoration systems for exe 
ploiting new energy sources ‘nuclear, solar, wind, maritime and geothermal, and auto- 
mation svysters to increase productivity of extraction, transport and storage eculpment 
ling fields for petroleum and gases. 


- 
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Moreover, introduction of new and moderrized manufacturing processes like those for 
raking multilayered interwoven cabling(manufacturing cycle shortened by at least UC 
percent’), flexible cabi.ng (material inputs reduced SO percent), flexible flat cab- 
ling with self-suprort (productivity increased by 5C percent and heat welding proces- 
ses completely elirinated) and transmission of signals through _— fibers (consump- 
tion of copper and electric power reduced by 70 percent), and the control systems with 
stationary Suttons and switches instead of the electromechanical ones ‘wl make it 
possible tc double the output volume in 1985 with material and energy inputs averaging 
SO percent less and about 60—55 percent more manpower than in 1980. 


‘ 


The program for resez-ch, technological engineering and production of automation means, 
tics Ls based on the aboveementioned directions, objectives and elements of economic 
ffec:.veness, is correlated with the other programs of the ‘‘inistry of the Machine 


Building Industry (machine tools and equipment and netallurgical anc power engineering 
construction materials for the light and food industry), and it is estimated that it 
will meet the domestic requirement by 19°5, while the expected levels of automatior 
according to ministries and industrial sectors will reach figures comparable to those 
of the develored countries. 























eove! the 1981-1985 reriod emphasis will be placed upon standardization of com 
pact, "inieturized solutions with reduced energy inpute, providing for complete inte- 
gFav.on Of avtomation and computer ecuipment in tie technolovtcal assemblies and de- 
oe of Sie systers of machines and ecuipment etandardizced for the technologies 


' , * 


e “ean anduetrial sectors metaliurgical, chemical, machine bullding, cons 
o\erie.6, power eng.neering and other industries) and that of the special prograe 
i Vitel inportance energy, Ouclear, marine iising, "iting, *ransportation and 
er  Forrarw,..« 
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{ the organiew. in view of these findings in more cf the countries, 
are the animale of consumption treated because the methods are 
ineffective, expensive and reault in reetrictions for ueing the meat 
ae food, 


in view of the fact that vaccination and treatment were found to be 
ineffective, the fight againet the disease forced most of the countries 
with well-established animal raising industry to turn to administrative 
methods and to measures of veterinary hygiene, based on the principle 

f the improvement of the sanitation in the infected farms and the 
protection of those which have not yet been affected. 


two pathe were followed on how to improve the sanitary conditions of the 
farme: 


(a) removal of animals found to be suffering from brucellosis, as 
Jetected by repeated checkup teete, in conjunction with disinfection 
and other hygienic measures; 


(b>) eacrificing the whole herd and starting anew with healthy stock. 


The firet, obviously more economical formula, did not eradicate the disease 
in the units. Young animals, or carriers, which did not exhibit any 
reaction in the diagnostic tests, passed on the infection to the 

subsequent generations. The method that was found to be the most 

efficient and less expensive, es checked in many cases, was the 
si@ughtering of a1] animals, taking disinfection measures, followed by 

1 waiting period and introducing healthy animals. 


Ae far as the diagnosis of swine brucellosis is concerned, it is well 
xQown that it presents problems, especially at the preciinical stage, 
because of certain epecies-specific features in the behavior. 


it was found that in young animals, the tests based on 4a complex 
examination have a clearly limited usefulness. 


The presence, or the absence of infection at a farm may be verified 
in general on the basis of the following elements: 


- epizootic investigation, covering the last one to three years; 
emphasizing the examination of possible contacts with the outside, 
or the importation of animals from the outside; 


\inical data - abortions or other reproduction disturbances, orchitis, 
chromic mastitis, arthritis, abcesses, locomotary disturbances 
(‘suspicious situation); 
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serological examination by RAL and RIC, carried out with selected 
samples using an adequate technical accuracy; 


allergic reaction, esapeciaily with mature or old animals; 


bactertological examination of the abortion products or of other 
pathological material (decisive response). 


A comparteon of the resulte of the above methode, and in case of 
uncertainty, repetition of some of the teats, allows to confirm or 
exclude the infection. It should be kept in mind that treatment with 
antibtotice during the final period of gestation, may prevent 

proving the presence of the causative agent in cultures or in direct 
wmeare, eimilariy, the serological examination in swine represents 

the effective diagnosis, and a corroboration of the partial agglutination 
data with the compiement fixation results checked systematically, 

raises the confidence level. 


Reaching & diagnosis is of decisive importance because it is the 
starting point of a series of sanitary measures. 


Duriog thelaet decade, great progress has been made in Romania in 
‘owering the incidence of diseases in swine. 


The high-priority goals of the national program for the development of 
animal raieing industry and for increasing the enimal production 
include the eradication of this diseases from the farms by the end of 
the | 9806. 


The plan developed for this purpose was based on certain conditions 
which favor a cooperative effort, carried out in the following manner: 


luction rates in agriculture and animal husbandry were increased, 
together with the number of qualified professionals; this provided 
the needed materia) and technical infrastructure; 


the creation of a network of veterinary health institutes and 
laboratories based on the counties facilitated the execution of 
preventive, ¢lagnostic and counteracting measures within each of 
the areas, including the properties of the state and cooperatives 
and individually owned ones; 


the level of equipping the farms wich needed public services was 
further raised; these services included the mechanization of certain 


operations, running water, sewers, fencing, toole, large disinfecting 
unite, etc. 








The adopted principle of counterattack consisted of the improvement 
of the sanitation at the infected farms and protecting the affected 
animale; the activity wae organized according to the adminiatrative 
territorial unite of the county. 


The firet stage involved the creation of a map which indicated the 
distribution of the disease in the country. In the counties in which 
the infection was found to be present, the healthy or infected state 
of each unit was determined on the basis of a complex set of 
examinations, clarifying the situation and simultaneously classifying 
the farms into one of the above two categories, or as insufficiently 
known ones. Depending on the size and quality of the stock, a 
ranking urgency for sanitation measures was developed, both for the 
counties and for the unite within the counties. Enterprises which 
were known to be unaffected and able to supply breeding stock, were 
so certified. 


The sanitation measure consisted in stamping out. All breeding was 
stopped, then the whole stock was sacrificed; sanitation measures 
(DDD) and retooling were carried out and the farms were modernized 
followed by repopulating the heard with healthy breeding stock. As 
the number of large farming complexes increased, the total replacement 
with breeding animals was carried out without difficulty. 


in order to eliminate all possible external sources of infection, 
compulsory control measures were introduced also at the privately owned 
pig farms, checking the breeding activity in this sector. 


Every year measures of veterinary sanitation, check-up, quarantine 
and circulation control were developed on the basis of the technical 
plan; they helped to eradicate the centers of contagion. 


The factual proofs of the advantages resulting from the benef iciation 
the direct technical communications and journal articles helped to 
promote the sanitation process. 


The stated goal, that swine brucellosis in the farms will be eradicated 
by the end of 1980, is about to be reached. 


The fact that there are still certain farms with a previous history 
of the disease in some of the counties does attract the attention of 
the central and county officials, and required sanitary measures 

will be undertaken as soon as the local economic conditions allow it. 


The stage that has been reached is the result of the excellent cooperation 
between the professionals and the leadership involved in this effort. 


The researchers brought together and made available the scientific 
information which included the best approach to solve the problem; specialists 





at varlou» levele of expertise adapted, coordinated and simplified them, 
the laboratory personnel took care of the diagnosis, leaving the 

ataff of the farming unite and the county network in charge of the 
operation, The role of the central and district officiale, who adopted 
the proposed program and aseieted in carrying it out, should be 

pointed out. 


At the present phase when the process of freeing the farms from this 
disease ie about to be completed, certain facts learned from the 
experience should be emphasized. 


There is etill potential for disease which could contaminate again 

the farma; it could start in individually owned pig farms, which may not 
be under veterinary control, or in certain wild animals, especially 

the wild rabbit, other members of the rodent family which carry and 
tranemit the pathogenic agents, by passing through the border. 


Certain outbreaks during recent years in healthy farme have proven that 
all thie io etill a real danger. 


arge, ever-increasing number of big farms points to the high 
re,poneibility to keep them healthy, knowing fully well that the only 
x0) 6Clon is slaughtering of animals. 


l juatifiee the etrict protective measures and the professional 
ince, established in these large farms. 


The supervieory provisions of the action plan must be carried out in 

tality together with the instructions and regulations issued to 
cover Che special environment. These rules are applicable for a long 
time after the last case has been identified. 


The continued need for control and check-ups is, furthermore, due to 

the fact that we are one of the large producing countries of this type 
f meat. We are among the fastest growing industrial units, thus, 

as the rate of import-export activity increases, there are many new 

means to introduce the germ by means of vehicles. 


The close connection between the professional, technological contributions 
and the leadership, and the experience gained, guarantees that the fight 
against swine brucellosis will end with the expected result. 
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